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RESPIRATORY ANlESTHESIA OF ANIMALS} 

By Dr L. A. MERILLAT, Professor of Surgery in the M'Killip 
Veterinary College, Chicago, Illinois. 

I HAVE decided to limit my remarks to the above title because the 
distinguished reporters-Professor Hendricks, Professor Vennerholm, 
and Professor G. H. Wooldridge-will undoubtedly present the com
plete formal discourse on the general subject, and, besides, my 
experiences with intravenous, hypodermic, intraperitoneal, and rectal 
amesthesia has been so disappointing. from every standpoint, that I 
lack the inspiration to write about them. On the other hand, my 
experience in ancesthetising about 10,000 horses and many small 
animals by inhalations inspires me to report the confidence that can 
be placed in the old, standard, conventional method. 

Naturally we Americans are proud of our achievements in this 
connection. We seldom fail to poin t with pride to that historical 
event in the Massachusetts General Hospital in November 1846, 
where the first major operation under inhalation ancesthesia was 
performed. Dr W, T. G. Morton, under whose supervision the 
ancesthesia was administered for this eventful operation, is a much 
revered man with us, and while we are not unmindful of what 
followed in Europe to bring his discovery into greater prominence 
than was possible in America at that time, we are more and more 
inclined, as surgery progresses, to claim for Morton a place among 
the great benefactors of the human race and of the animal kingdom. 
At least, an American speaking abroad would be accused of a sin 
-of omission if he failed to pay tribute to Morton's memory while 
.dealing with the subject of respiratory ancesthesia. 

Veterinarians in America--and, I believe, the world over-have 
been very slow to avail themselves of this most effectual and most 
-certain method of controlling surgical pain. Substitutes for this 
complete general ancesthesia which only stupefy surgical patients 
and local ancesthetics have always attracted more attention in the 
veterinary profession. Our current literature is often full of new 
methods of ancesthesia, but it is signally lacking in instructions on 
the administration and proper management of inhaled ancesthetics. 
We seem to be acting toward respiratory ancesthesia as if it were an 
exact science of which everyone is master; as if we had exhausted 
:all of its possibilities, and, finding it faulty, we must now seek for other 
methods; and as if it were attended with obstacles or dangers which 
make it inapplicable to our work. In short, respiratory ancesthesia is 
still little used, and is still too little understood in the veterinary 
profession. It has never been extensively practised. 

Ancesthesia extending to the point of complete relaxation of 
the musculature, in the hands of the untrained, is an exceedingly 
hazardous state. If prolonged for an hour or two the hazard 
increases. On this account a veterinarian about to perform an 
operation of some duration, the technique of which will require 
his full attention, is always inclined to avoid this method of con-

1 Communicated to the Tenth International Veterinary Congress, London, 1914. 
p 
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trolling pain. In fact, it does offer disadvantages he cannot easily 
overcome. Trained ancesthetists are not numerous, certainly not 
within the reach of all veterinarians, and where one can be pro
cured the added cost to the already ill-paid surgeon prevents his 
employment. When the ancesthesia is entrusted to untrained hands, 
the mental strain of dividing the attention between the safety of the 
unconscious patient and the operation itself invites disaster from 
both sources. 

But in spite of this dark side of the question there is such a bright 
side that it seems a pity we practise it so seldom. Safe respiratory 
ancesthesia depends solely upon keeping well under the lethal dose 
for a given patient. That is, we must not poison our patients. To 
produce maximum ancesthesia with a minimum of drug is the 
desideratum, and it is only by accurate dosage in its highest possible 
refinement that this can be accomplished. In this we are confronted 
with the task of delivering an elusive vapour to our patients in a 
given quantity. That this is a problem difficult of solution I admit, 
but being an exceedingly important matter as well as the real 
solution of safe ancesthesia, it behoves us to work to this end as the 
expert ancesthetists of human beings are doing. Automatic 
mechanical measurement of vaporised chloroform or ether and 
the effectual delivery of a given amount to a patient will make 
ancesthesia an exact science. Ancesthetists of humans have the 
matter well in hand by utilising complicated apparatuses adaptable 
for their use. Similar apparatuses applicable to animals are needed 
to bring our respiratory ancesthesia nearer to perfection. 

When an operation is short and the patient vigorous the limit of 
safety need never be approached, but when the operation is a long
drawn-out affair and the patient sick and weak the limit of safety is 
easily exceeded. From the beginning it has been the custom of 
ancesthetists to gauge the dosage by the reaction of the patient. 
Little attention was paid to the amount consumed. To-day the 
amount consumed is being pre-eminently considered, and splendid 
methods of regulating this amount are being worked out. The 
uncertainty of depending entirely upon the reaction of the patient 
needs no comment. Such observations are sometimes misleading. 
They permit of no fine explanations for the instruction of others, and 
thus prevent the standardisation of methods through which uniform 
results can be achieved. 

That respiratory ancesthesia may be safely entrusted to the stuuent. 
the inexperienced assistant, or fellow-practitioner is wrong. The 
successful administration of an inhaled ancesthetic requires a wealth 
of experience. Of this I am convinced. Respiratory ancesthesia is 
safe enough when neither profound nor prolonged, and especially 
when administered to a sound, vigorous subject properly prepared 
for the ordeal. It is particularly safe when the operation is of such 
a character as to wield but little influence on the course of the 
ancesthesia. On the other hand, patients sick with disease of an 
enfeebling character, requiring an exhausting operation of long 
duration (one hour or more), very readily fall victims to badly 
administered ancesthetics. It is in these cases that the skill of an 
experienced ancesthetist is needed to carry the patient safely 
through the operation and to prevent post-ancesthesia complications. 
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Exceptionally sanguinary operations are also dangerous when the 
ana:sthetic is badly administered. When the blood loss reaches the 
danger point prolonged and profound ana:sthesia is exceedingly 
dangerous. A surgical patient weak from blood loss and saturated 
with chloroform or ether is always a real hazard. 

I therefore divide all patients requiring general ana:sthesia into 
three groups, as follows:-

First Group.-In this group I include all patients which can be 
safely ana:sthetised without any especial skill on the part of the 
ana:sthetist. The operations are of short duration, and the patients 
are vigorous. Their afflictions have not affected the general health 
to any appreciable extent, and the operation will not exert much 
influence upon the ana:sthesia. I refer here to neurotomy, 
tendonotomy, ablation of small growths, castrations, hoof operations, 
and other minor operations too numerous to mention. For such 
operations respiratory ana:sthesia is always better than local or 
regional, and sometimes it is absolutely necessary to obtain the 
best results. Accurate work is often impossible under local 
ana:sthesia, because these do not control the struggles against 
rest!raint. Intractable horses, vicious horses, and nervous dogs are 
never well controlled with local ana:sthesia, and so often local 
ana:sthesia is not complete. For example, in the operation of 
dividing the tendon in volar flexion the slightest jerk of the 
leg at a crucial part of the work prevents accuracy, and such 
disturbing movements are never effectually controlled by any form 
of ana:sthesia except that produced by inhalations of chloroform 
or ether. 

All the operations of this group are of relatively short duration, 
complete or prolonged relaxation of the musculature is not essential, 
and the. patients are in good health and well prepared. The danger 
is therefore negligible even when the administration is left to more 
or less inexperienced hands. The state of unconsciousness required 
for these operations is but a transient hypnosis-an ana:sthetic 
veneer - that is seldom dangerous. The painless steps of the 
operation, such as washing the field, shaving, paring of hoof, etc., 
are all done before the ancesthetic is administered; then, as soon as 
the painful part is completed, the patient may already be reviving 
while the bandages are being applied. In this manner the time 
of total unconsciousness is very short. 

In this group of patients I bring about a state of surgical 
ancesthesia in a few minutes by forcing the delivery. Sixty to 90. 
cc. of chloroform (for horses) is placed in the sponge, which is large 
enough to hold it all without dripping, the muzzle is anointed with 
vaseline, and the sponge is held to the nostrils in an air-tight sheet 
of oilcloth large enough to fold over the head when gathered up. 
The ancesthetist bears upon the poll, and holds the sheet in place by 
encircling the arms around the nose. By thus holding the nose from 
the floor or table the head can be well controlled against the 
struggles which ensue as the administration begins. In from one 
to two minutes, when the struggling ceases and the respirations 
become soft and more shallow, the sheet is spread out and the 
administration continued by dropping the chloroform through a 
towel stretched over the uppermost nostril. The undermost nostril 
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is free from obstruction. In the short minor operation no especial 
attempt need be made to bring about a very profound state of 
ancesthesia, as the work is often done before all the reflexes have 
been banished. \Vhen, however, the operation is of longer duration, 
or a relaxation of the musculature is desired, it is safe enough to 
force the administration to a successful issue by closing the under
most nostril as the chloroform is dropped into the towel on the 
uppermost one. This is continued until the corneal reflexes wane or 
disappear. It is not safe for the novice to push matters too far at 
this point. It is better for the inexperienced to err in the direction 
of too little ancesthesia than to venture too near the danger point. 
Almost all of the operations of this group can be effectually com
pleted without entirely dispatching the corneal reflexes. The state 
of the respirations must then be kept under strict surveillance. If 
regular everything is well, but when a pumping or jerky state 
develops the free admission of air without any chloroform must be 
insisted upon until the unnatural breathing corrects itself. The 
shallow inspiration that ends in a sudden collapse of the abdomen 
is a bad sign, and even the deep inspiration that ends thus must be 
regarded with a suspicion that the danger-point is being approached. 
I always hesitate to say too much about the corneal reflexes as 
safeguards against danger, because too much dependence cannot be 
placed upon them. Better to note carefully the story being told by 
the respirations, and secondly, the pulse, than to depend so much 
upon the cornea. The cornea gives a fair idea of the state of ances
thesia, but it is never a safeguard against asphyxia or syncope. 
Guttural sound is a cue for the ancesthetist to draw the tongue 
forward to prevent it from crowding the pharynx. The pulse in 
this transient and incomplete ancesthesia may be very slow and soft 
without presaging danger, but when the artery becomes empty and 
the pulse waves become distinctly separated one from another, the 
danger point from embarrassment of the heart is near. 

To keep within the bounds of safety, the ancesthetist who is 
inexperienced must be instructed to withhold the ancesthetic, extend 
the head, draw the tongue forward and leave the nostrils free from 
obstruction on the very first appearance of any unnatural behaviour 
of the respirations or pulse, even at the risk of annoying the operator; 
and should the respirations cea;;e entirely artificial respiration must 
be induced instantly. No time must be lost by giving medicaments, 
as artificial respiration is most important. The best method of 
.restoring the respiratory function is to press the foot into the 
abdomen firmly and deeply, but not harshly, at first three times per 
second, and then oftener if these fail. Care must be taken not to 
obstruct a spontaneous inspiration that might be taken while these 
exercises are being done. Simultaneously with these manceuvres, 
others are engaged in extending the head, withdrawing the tongue, 
releasing the restraining ropes, harnesses, belts, etc., and, as soon as 
possible, the patient should be rolled to the opposite side to prevent 
blood stasis. A medicinal dose of strychnia may be given hypo
dermically. Inhalations of ammonia I have found to be harmful. 
When these means fail in the horse, little else can be done-the 
patient is dead. In the dog, swinging the body to and fro from the 
hind legs, rubbing and slapping the body is sometimes effectual after 



GENERAL ARTICLES. 221 

artificial expansion of the thorax has failed. Artificially induced 
respirations come first in resuscitating patients overwhelmed with an 
inhaled ancesthetic, the others are subordinate. As long as the heart 
still beats, no matter how feebly, there is still hope of exciting the 
respirations into activity, but when the heart ceases to beat I fear 
we have but little chance to revive our over-ancesthetised patients. 
I t is, however, only rarely that the heart is the original mischief-maker, 
and when it is the patient is at once beyond hope of resuscitation. 

When one of these short operations has been completed the 
restraint apparatus is removed and the patient is allowed to lie 
stretched out until it will react to the loud clack of a strap across 
its rump. It can then stagger to its feet with <;l little assistance, and, 
after a few uncertain steps, soon regains its equilibrium. Depending 
upon the duration and depth of the ancesthesia, this is from fifteen 
to forty minutes after the last bit of ancesthetic was given. 

Thus far I have endeavoured to show the kind of subjects that can 
be ancesthetised with safety, and the general plan of administration' 
used in our clinics. With few variations in the apparatus used, this 
is a fair description of the prevailing A merican customs. In con
clusion , I desire to repeat that it requires no especial skill or knowledge 
not possessed by any veterinarian successfully to handle respiratory 
amesthesia in healthy animals when the operation is of short dura
tion. We find that veterinarians who adopt respiratoryancesthesia 
in the general plan of these minor operations, soon use it to the 
exclusion of all other methods, and, besides, they soon become more 
proficient surgeons as well as expert ancesthetists. 

Second Group.-The second group of patients presents the surgeon 
with an entirely different problem. In this group we include animals 
more or less enfeebled by the disease for which the operation is to 
be performed, and all those afflicted with diseases requiring long, 
drawn-out, sanguinary operations. Among these are poll-evils, 
fistul ce of the withers, septic podotrochlitis, carcinoma of the eye, 
mammce, or penis, actinomycomata', scirrhous cords, large tumours, 
wounds with visceral complications, thecal abscess of the fetlocks, 
and others too numerous to mention. r n these cases, we miss the 
aid of the expert ancesthetist. The broadest knowled ge of ancesthetic 
drugs and their remotest behaviour in the organism, coupled with 
skilful handling that can only be learned by wide experience, is 
absolutely essential to bring these subjects safely through these 
operations and the post-operative convalescence. It is in these 
operations that respiratory an cesthesia has proved such a hazard to 
veterinarians who have practised it without trained help. In these 
long operations it is inconvenient unless an ancesthetist in whom 
the surgeon has implicit confidence is employed. In fact it is so 
hazardous and inconvenient that veterinarians seek refuge in all sorts 
of substitutes that only stupefy their patients. Rut these substitutes 
are not ancesthetics , they are only subterfuges. They do not answer 
the purpose of' a real ancesthetic from any standpoint, and the only 
reason they are used is found in the fact that respiratory ancesthesia 
has been found dangerous in the very class of operations in which it 
is most needed. 

Our death-rate from ancesthesia, and during ancesthesia, in the 
first group of patients has been low, but in this the second group, it 
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has varied in strict obedience to the skill displayed in the administra
tion. In our clinics, where a more or less skilled ancesthetist is 
always available, the mortality is not high-in fact, it is very satis
factory; but when it becomes necessary to operate in the rural 
districts where there is no trained help the death-rate is appalling. 
An ancesthetist at the Mercy Hospital, Chicago, U.S.A., has ances
thetised 45,000 patients without a single death during ancesthesia, 
and, while such a record is worthless until it includes the post
operative history of the same patients, it shows that veterinarians 
are far behind surgeons of human beings in the handling of a respira
tory ancesthesia. In animals there are no statistics at hand from 
which the danger or safety of ancesthetics can be determined. I am, 
therefore, compelled to report only my own observations, and from 
these I have learned the lesson I am endeavouring to report-that is, 
the danger of leaving the administration of respiratory ancesthetics 
for long, serious operations to untrained hands, and the relative 
safety of leaving it to the very same hands for short, simple opera
tions. In short, the relief from this unfortunate situation which 
prevents us from resorting to inhalation ancesthesia where. it is most 
needed will be found in the expert ancesthetist. 7. have always 
encouraged my students to practice respiratory ancesthesia, soundly 
condemnillg all other kinds of general ancesthesia, in order that we 
might develop more experts among us. 

I shall now describe two methods of administering respiratory 
ancesthetics for serious operations that have proved the safest at 
my hands. 

First Method.-An animal about to be submitted to a serious 
operation is conditioned into as healthy a state as possible by 
grooming, cleaning, feeding, exercising, etc. The volume of the 
intestinal contents is reduced by careful feeding, and food is with
held just before the patient' goes to the operating table. The 
stomach should be empty. 

As chloroform, although the most effectual drug for all animals, 
is entirely too toxic to be administered alone through a long opera
tion, we resort to (r) a preliminary ancesthetic, (2) the ancesthetic 
proper, and (3) a terminal ancesthetic. . 

As a preliminary ancesthetic we administer chloral hydrate per os. 
Thirty to 40 grammes dissolved in a litre of hot water is given as a 
drench one hour before the operation. Chloral given per os on an 
empty stomach gives a fairly uniform action. It is always safe, and 
may be depended upon to do all that is required of a preliminary 
ancesthetic. 

As the ancesthetic proper, we administer chloroform with a sponge 
and a canvas cylinder. The canvas cylinder is r foot in diameter 
and r 8 inches long, closed at each end with a tobacco-pouch string. 
One end is drawn over the nose, drawn tightly and fastened to the 
halter to prevent slipping off. Through the other end the sponge 
containing 30 cc. of chloroform is placed against the nostrils. If a 
state of ancesthesia is not promptly produced, another 30 cc. is added 
to the sponge. The free end of the cylinder is held shut with the 
tobacco-pouch string or with the hands. As soon as the reflexes are 
well under control the cylinder is folded back so as to expose the 
nostrils, and the work of maintaining a satisfactory state of ances-
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thesia is begun by administering the terminal an~sthetic composed 
of equal parts of alcohol, chloroform, and ether. This is administered 
through a towel laid over the nostril. The part immediately over 
the nostril is kept well soaked with the mixture. Air is allowed to 
pass freely through the undermost nostril. If the patient is obstinate 
we advise against the second use of the bag, but recommend that 
the undermost nostril be closed and results patiently awaited from 
the administration of the mixture through the towel. When an 
exceptionally profound state of an~sthesia is desired, as, for example, 
when a deep state of relaxation of the musculature is essential, pure 
chloroform may from time to time be dropped into the towel instead 
of the mixture. In this manner we seldom poison a patient by 
erratic delivery, and while the state of an~sthesia is not as profound 
as some would desire it is usually sufficient to enable one to perform 
almost any veterinary operation. Shock from slight an~sthesia is 
not common, but when it is possible to block the reflexes by cocaini
sation of a nerve-trunk I advise that this be done. It was Crile 
(Cleveland, Ohio) who demonstrated that the brain is continually 
being bombarded with impressions from the seat of the operation in 
spite of even very profound an~sthesia. I f this explains the cause 
of shock after prolonged operations we, too, should resort to nerve
trunk cocainisation whenever the seat of operation is conveniently 
located. In small animals we use this same general plan, but 
administer chloroform with much greater care as regards regular and 
decisive delivery, as these animals are more susceptible to over
dosing than the large herbivora. For dogs especial apparatuses are 
handy but not essential. Ether is more fool-proof in small animals' 
than chloroform, and should be chosen by inexperienced an~s
thetists. 

Second Method.-The second method of administering respiratory 
an~sthetics for serious operations is one I shall recommend with 
great caution, because it has only recently been introduced into our 
clinics. It is the endotracheal delivery which differentiates it from 
our old plan. The other features are analogous. We administer the 
preliminary an~sthetic of chloral, and then deliver the an~sthetic 
proper and the terminal an~sthetic into the trachea with an atomiser. 
The rubber tube entering the atomiser is attached to a foot-bellows, 
the bottles containing the an~sthetics are placed into a small 
wooden box containing also an electric incandescent light to raise 
the temperature of the liquid, and the delivery tube is placed into 
the trachea through the uppermost nostril. 

The foot bellows agitates the warmed liquid and delivers it 
vaporised directly into the air passages. We deliver pure chloro
form until an~sthesia is produced, then shift the delivery tube to 
a bottle containing the terminal an~sthetic of alcohol, chloroform, 
and ether, also contained in the wooden box. We have used this 
crude apparatus with such splendid success that it seems worthy 
of improvement. Patients fall rapidly and safely into a surgical 
an~sthesia. and the exact amount of vapour delivered can be 
determined. There is none lost in the surrounding atmosphere. 

The delivery tube can be very easily placed into the trachea 
in large animals. In small animals the opposition makes the 
method less inviting; and, as in human beings, it is necessary 
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first to bring about an;.esthesia with the face-mask, and then prize 
the mouth open and deposit the tube. This hindrance leaves it 
hard to recommend for dogs and cats. 

Fatalities and other untoward Sequelce. 

Serious results from prolonged an;.esthesia are due chiefly to 
over-saturation - the patient is poisoned. If overdosed patients 
survive the operating period, they may even die afterwards or 
produce havoc by falling into a more or less serious state .of 
delirium. Chloroform delirium supervenes on long sanguinary 
operations. The unfortunate subject perspires copiously, rolls 
its eyes, fights with all-fours, and makes futile attempts to rise. 
If it finally regains the standing posture it lunges forward, presses 
the head to the wall, and falls about, entirely oblivious to its sur
roundings. These manceuvres are, of course, disastrous to the 
seat of operation. Ligatures slip off, sutures are torn, and in fact 
general havoc to the wound results. This unfortunate sequel is 
often the unhappy end of an otherwise splendid operation where 
accurate dosage is ignored. It occurs in different degrees of 
severity in strict obedience to the amount of chloroform consumed. 
Some end fatally, some die from wound complications, while others 
recover after a few hours, little injured by the ordeal through which 
they have passed . 

Pneumonia, I have found, seldom follows chloroformisation 
without some other influence. Embolism and the enfeeblement 
following the operation are more to be incriminated than the 
chloroform. When influenza is prevalent there is more danger, 
but I have never seen it follow chloroform an;.esthesia where these 
added influences do not exist. 

Heart-failure is a rare accident where ordinary care is exercised 
to avoid susceptible subjects. With me it has occurred chiefly in 
animals affected with heaves, laryngeal hemiplegia, obesity, and 
senility. An aged fat horse leading an idle life must be an~s
thetised guardedly. Reflex syncope in which the amount con
sumed plays no part has occurred twice in my experience. These 
two animals (horses) died suddenly at the very beginning of the 
administration. Both of these animals were fat and lacked vigour; 

Asphyxia is the usual form of death during an;.esthesia. Due 
either to erratic dosing or to over-dosing, the prevention is found 
in keeping the amount consumed as low as possible, delivering 
the vapour regularly, and in watching incessantly for unnatural 
respiratory movements. 

I have experimented somewhat with the intravenous delivery 
of both ether and chloroform, but have thus far been unable to 
bring about a satisfactory state of an;.esthesia without endangering 
the patient's life from over-dosing. It . is, however, evident that 
there is still some justification in experimenting further with this 
method. We need an apparatus that will deliver a regular flow, 
and that will keep the an;.esthetic at a uniform temperature. With 
this provided for we may yet decide upon this method of adminis
tering an;.esthetics to animals to the exclusion of all others. 
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Summary and Conclusions. 

I. For slight ana::sthesia suitable for short operations the 
respiratory delivery is safe even in the hands of untrained 
ana::sthetists. 

2. For the profound ana::sthesia required for serious and long 
operaticns respiratory ana::sthesia is safe only in the hands of 
experts. 

3. The most discouraging part of respiratory ana::sthesia for 
animals is the difficulty of regulating the dosage. \Ve need an 
apparatus to measure automatically the vapour delivered and con
sumed by the patient. 

4. For profound ana::sthesia of considerable duration, the best 
way to keep within the limits of safety is by administering a 
preliminary ana::sthetic of chloral, followed by chloroform, and 
then maintain, the narcosis with a terminal ana::sthetic of alcohol, 
chloroform, and ether. 

5. Despite profound ana::sthesia, exhaustion of the brain follows 
serious operations. This may be prevented by blocking with cocaine 
the nerve-trunks which lead from the seat of operation. 

6. The endotracheal delivery of respiratory ana::sthetics is worthy 
of a trial. It is a step in the direction of dose regulation suitable lor 
animals. 

7. Intravenous delivery of ether and chloroform is unsafe with the 
apparatuses we now have for their administration. 

PSEUD .. O-HYPERTROPHIC MUSCULAR ATROPHY 
IN THE OX. 

THE author describes a peculiar change found in certain muscles of the hind 
leg (whether both were involved is not stated) of a draught ox, which prior 
to slaughter had shown no evidence of weakness or lameness. 

The animal was five years old, and was slaughtered by the butcher in the 
ordinary way. When the carcase was jointed it was found that a large 
proportion of the muscular tissue behind the femur was replaced by a fatty 
tissue. Examination of the joints showed that the following muscles were 
entirely absent: the small and large adductors, the quadratus femoris, 
obturator externus, semi-membranosus, semi-tendinosus, and the anterior 
part of the vastus. 

The whole of the remainder of the muscular system was quite normal, and 
therefore some local influence must have been responsible for the production 
of the lesion. A defect of the nerve supply could not be responsible, because 
some of the muscles replaced by the fatty tissue are supplied by the same 
nerve trunks as some which were quite normal. In view of the fact that 
cases have been recorded in which certain muscles have been the seat of 
necrotic lesions in pregnant cows as a result of pressure upon the deep 




